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Ripening  Fears  in  Fan  Cars  During  Trarsit 


Introduction 

The  present  method  of  ripening  or  conditioning  winter  pears  i6  by 
placing  then  in  ripening  rooms  at  65* F  and  85  percent  humidity  until  the 
desired  degree  of  ripeness  is  reached.    This  is  done  either  by  the  whole- 
caler  or  the  retailer  at  the  terminal  market.     If  the  ripening  process  could 
be  started  sometime  prior  to  their  arrival  from  the  T.'est  Coast,  less  time 
would  be  required  to  ripen  then  at  the  terminal  market.    Therefore,  the  ob- 
jective of  this  test  was  to  determine  the  feasibility  of  ripening  western 
grovoi  winter  pears  while  in  transit  between  Chicago  and  TTew  York  City* 

Methods  and  Procedure 

Three  cars-i/  of  Bosc  pears  were  loaded  on  November  30  at  Med ford,  Oregon 
for  destinations  in  New  York.    All  fruit  was  packed  out  of  cold  storage  where 
it  had  been  held  at  31°  since  harvest.     Four  test  boxes  selected  at  time  of 
loading  as  representative  of  a  uniform  lot  of  fruit  v/ere  placed  respectively 
at  bottom,  middle  and  top  quarterlength  centerline  and  bottom  doorway  north 
6ide  in  each  car.    These  were  for  removal  to  a  65° F«  ripening  room  at  the 
time  of  unloading.    The}  had  an  average  pressure  test  of  11.6  pounds  at  time 
of  loading.    Electric  resistance  thermometers  were  pieced  in  11  positions 
in  the  fruit  throughout  the  head  end  of  each  car  with  one  thermometer  in- 
stalled near  the  ceiling  at  the  quarter  length  to  indicate  top  air  tempera- 
tures.   Ryan  thermographs  were  placed  at  the  ceiling  and  under  the  floor 
rack  at  this  point  also.    All  cars  were  of  indentical  construction  and  were 
equipped  with  air  circulating  fans  and  wall  flues.    Each  contained  3M-3  1/2" 
of  insulation  in  the  walls  and  ends  and  in  the  roof  and  floor  respectively. 
All  loads  were  through  loads.    Boxes  were  placed  on  end  3  high,  eight  rows 
wide  in  the  car.    The  cars  were  moved  under  Rule  515-C  (keep  vents  closed 

to  destination).    No  heat  was  applied  to  the  cars  between  origin  and  Chicago. 

i 

The  movement  to  Chicago  was  unaccompanied  and  it  vms  planned  to  install 
heaters  in  the  cars  at  Hammond,  Indiana  rnon  their  transfer  to  the  Erie  Rail- 
road.   However,  as  two  of  the  cars  T7ere  made  up  into  a  through  train  prior 
to  arrival  at  Hammond,  they  could  not  be  serviced  until  arrival  at  Huntington, 
Indiana,  some  120  miles  east.    Here  all  of  the  test  cars  were  assembled  and 
the  heaters  v.-ere  installed  and  lighted  just  prior  tc  departure  at  3:15  a«m. 
on  December  P.    Pressure  tests  of  the  commercial  fruit  were  made  at  Huntington. 
Instrument  failure  at  this  point  prevented  a::;-  terporaturcs  being  taken  en 
route.    Readings  wore  made  upon  arrival  at  Jersey  City  when  additional  equip- 
ment became  available*    The  alcohol  heater  thermostats  were  set  at  the 
maximum  of  60°  while  the  charcoal  heater  thermostats  were  set  at  tho  top 
range  of  69^74°.    Though,  midget  charlets  are  recommended  for  the  Simplex 
heater  only  standard  size  were  available.     These  burned  in  a  very  satisfactory 
manner • 


\J    A  fourth  car  sinilar  in  every  respect  was  prepared  at  the  same  time  for 
use  in  a  car  ripening  test  at  destination  in  the  Bronx.     (See  "Ripening  pears 
in  Fan  Cars  at  the  Terminal  Market,  "H.  !•  &  S.  Report    ,o.  222,  1950).  This 
oar  had  no  heaters  placed  in  it  duri.^g  transit.     It  was  diverted  from  the 
test  train  at  Hornell  for  delivery  to  tho  New  Haven  at  Hay  brook  and  arrived 
in  the  Bronx  on  "onday,  December  12,  1949*    At  that  time  a  top  doorway  test 
package  was  removed  for  ripening  at  So*?'.,  along  with  all  test  packages  from 
the  othor  three  cars. 


The  teat  cars  and  heater3  are  listed  as  follows: 


Car  No.  Heater  &  Number 


Placement 


A  PFE  737S  4  Simplex  Thermostatic  charcoal  2  each  bunker 

3  PFE  7o2C  4  Preco  Thor  ostatic  alcohol  2  each  bunlcer 

C  PFE  5577  2  Pre;o  Thermostatic  alconol  1  ©ach  bunker 

D  PFE  7451  None -check  car 


Results 


^The  weat.ier  encountered  between  Chicaco  and  New  York  was  about  nomal 
for  this  time  of  the  year  with  te<  yeratures  rangixig  i'rom  3°  to  38°  (FVure  1) 
Total  elapsea  tijie  .  ram  Huntington  to  Jersey  City  v/as  43.25  hours  of  -which 
23.37  uours  or  54.7  percent  was  running  time.    This  is  sli~htly  over  the 
usual  elapsea  time  because  oi  arri/al  on  Satorday  with  no  unloading  scheduled 
until  the  following  night.    There  were  two    unusually  lon~  stoos  dvr^n<-  which 
the  '.ans  were  inoperative,  one  of  4  hours  50  minutes  at  Marion,  Ohio  the 
otner  of  7  hours  and  20  minutes  at  Home  11;  r.  Y. 

All  heaters  operatea  satisfactorily  dv.rin-  the  trip.     The  4  alcohol 
heaters  in  Car  3  were  on  pilot  for  the  last  5  hours  arter  bottom  bunker 
air  te-pera tares  rose  to  58«  and  GO".    The  charcoal  heater  dampers  ,vere 
closed  or  partially  closed  after  bunker  air  tei  peratttres  at  the  level  of  the 
t.er-.ostats  reached  approximately  66».    The  temperature  was  at  that  ooint 
or  above  from  Marion  on  (Tables  1  and  2).    It  is  estimated  that  the  four 
alcohol  aeaters  in  Car  3  were  on  ft  11  pi  rning  from  30  to  34  hours  and  on 
pilot;  t..e  balance  of  the  time.    The  alcohol  heaters  in  Car  C  were  on  full 
burning  at  all  inspections  except  upon  arrival  when  one  was  found  to  be  on 
pilot.    Tho  cotton  bunker  air  temperature  at  this  point  was  o4°  (Table  3). 
It  is  estimated  that  both  heaters  wore  on  full  burning  for  practically  the 
entire  trip  or  acout  44  hours.    All  heaters  were  li -hted  lust  prior  to  the 
departure  of  the  train  from  Iluntington,  Ind.  at  3S15  a.m/on  the  9th  as  it 
was  desired  to  have  the  fans  in  operation  as  much  of  the  time  us  possible 
while  the  heaters  were  burning.    The  alcohol  heaters  were  extinguished  at 
midnight  or  the  10th  shortly  after  arrival  at  Jersey  City  and  the  charcoal 
heaters  -..ere  removed  from  the  bunkers  at  the  sane  tine.    Jfaey  wore  removed 
because  tne  fuel  remaining  in  the  f ire  pot  aormallv  continues  to  burn  and 
produce  neat  for  several  hours  after  ©losing  the  fuel  cut-off  slide.  The 
alcohol  heaters  ourned  an  a.erafJe  of  3.9  gals,  per  heater  for  the  trio. 
The  charcoal  heaters  each  burned  approximately  30  pounds  o    charkets/  One 
rilling  oj  the  heaters  (both  types)  v/as  therefore  sufficient    or  the  run 
-rom  Cm  cage  to  Jersey  City.    The  cars  -..ere  unloaded  at  Pier  20  in  rew  Yorl- 
on  Sunday  night  : or  the  auction  Monday  morning.    The  commercial  loads  arrived 
m  satisfactory  condition. 

^Y1*  te!n?eratures  at  loading  averaged  around  34°  and  warmed  up  to  about 
40    by  t;:e  ti  e  the  heaters  were  installed  at  Huntington.    Although  the  re- 
sistance thermometers  could    ot  be  reau.  at  this  point,  a  number  of  tempera- 
tures were  taken  in  each  car  by  means  or  hanc  fruit  t.ermomoters  ana  are  as 
Shown  in  Table  4.    A  similar  check  or  fruit  temperature  at  the  doorway  v/as 
made  at  dome  11  in  the  cars  with  4  heaters  and  at  that  tine  Car  2  (Alcohol) 
Showed  5d0  top  and  45°  bottom  and  Car  A  a  top  of  58°  and  bottom  or  4*°.  This 
re-.ain-  was  made  after  nearly  7  hours  standin    which  ..ould.  m  part,  -c  ount 
-or  tne  rat.ier  wide  spread.    Upon  arrival  at  Jersey  Citv,  the  average  of  all 
11  positions  was  CO. 5°  for  Car  A  (4  charcoal  heaters)  59. S#  for  Car  3  (4 
alcoliol  heaters),  and  55.2s  for  Car  C  (2  alcohol  .eaters). 


There  was  r.  rather  wido  spread  between  tee  roaximun  and  -iniru:-  ter.pera- 
ture  in  each  car  uoon  arrival  which  is  believed  due  to  the  .Long  standing 
oer:od  at  Lome  11  when  the  fans  were  not  operating  and  the  heaters  were 
burning.    Eighteen  hours  after  arrival  tec  temperatures  were  more  uniform 
as  shown  in  Table  4. 

Transit  air  temperatures  as  recorded  by  the  Ryan  thermometers  are  shown 
i    Figures  3,  4,  and' 5.    i\,  air  terperauures  rose  rapidly  every  time  the 
cars  were  stopped  and  ten  ;  ans  inoperative.    The  bettor,  air  curves  also  show 
tee  influence  of  the  fans  but  not  to  tee  same  decree. 

The  test  boxes  from  eaexi  car  were  placed  in  the  65 T  ripening  rocr.  on 
Decer.ber  12.  and  pressure  test  readings  were  m*de  daily  until  tec  pears  were 
fully  rirx    (3  to  4  oounds  pressure).    A  su.   ary  of  pressure  tests  determined 
daily  on  the  pears  iron  t.  e  test  boxes  is  given  in  Table  5.    Each  figure 
represents  an  average  of  thirty  tests,  three  tests  on  each  of  ten  pears  se- 
lected at  random.    The  fruit  in  all  test  boxes  was  found  to  be  only  a  little 
softer  than  at  the  tine  of  loading.    There  was  a  slight  decroase  in  pressures 
bv  tee  following  day  and  a  marked  decrease  by  the  second  day  and  tee  pears 
were  I  -  lly  ripe  b;   the  third  to  fourth  da;  after  the  start  of  tee  holding 
tost.    Ripening  was  fairly  uniform  regardless  of  the  location  of  the  test 
pacl-e-e  ir  tic  car.    There  was  little  di    erence  in  the  ripening  behavior 
o    the    ruit  in  Car  C  with  two  alcohol  heaters  and  that  in  Car  B  witn  four 
alnohol  heaters.    The  pears  from  Car  ^  with  four  charcoal  heaters  were  m 
almost  even'  instance  slightly  riper  (as  evidenced  b;   lower  pressure)  than 
those    ro-   the  other  tvo  cars.    This  is  shown  by  Figure  2  where  the  average 
pressure  test  readings  for  all  boxes  of  each  car  are  plotted  against  days 
in  the  65°  room.    It  has  been  pointed  out  that  oora  odity  temperatures  at 
the  time  of  arrival  were  practically  tne  sar e  in  the  tec  cars  with^four 
heaters  each  and  while  the  cars  were  on  track  at  Jersey  City.  and-  that  sore- 
what  lower  temperatures  occurred  In  Car  C  with  only  two  heaters.    The  dif- 
ferences between  the  heated  cars  with  respect  to  fimnesi  of  the  test  fruit 
as  shown  by  tee  pressure  tests  were  not  very  ^.reet.    While  tee  initial  pres- 
sure tests  taken  when  boxes  were  placed  in  the  ripening  room  (after  2  days 
eating  in  transit)  were  only  slightly  lower  than  at  time  of  loading,  this 
is  in  accord  with  results  obtained  in  previous  tests*/  which  showed  teat  Jose 
pears  softened  slowl>  the  hirst  teo  days  after  trans:  or  to  the  C5e  ripomng 
roar.. 

Ripenin    data  (pressure  tests)  for  the  one  box  re:,  oved  on  December  12 
from  Car  D  (without  heaters)  (see  Footnote  1)  are  also  Shown  in  Table  5  ana 
Figure  2.    At  the  start  or  tee  holding  test  at  '35°F.  the  fruit  from  this 
box  was  about  a  pound  lower  in  pressure  than  at  time  of  shipment.    No  soften- 
inf  occurred  during  the  first  two  da<  s  in  tee  ripening  roo.  .     (The  C.2  pouna 
rec  Ling  obtained  alter  one  day  mav  have  been  due  to  a  variation  between 
daily  sa  pies).    Pressure  tests  were  much  lower  three  days  after  the  cox  was 
placed  in  the  holding  roan  and  fell  rapidly  thereafter  s:  that  the  pours 
were  ripe  b.  the  sixth  da-  .    A  comparison  of  the  ripening  (soite-irg)  curves 
in  Figure  2  indicates  that  the  efie  t  of  the  heaters  in  the  three  cars  was 
to  hucten  ripening,  by  about  one  and  a  hai;  to  teo  days. 
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Discussion  and  Conclusions 

Tho  results  oi'  tJds  test  ihdiciate  that  it  is  feasible  to  partially 
ripen  \  estern- ;rown  winter  pears  in  ran  care  n-u*inr,  transit  by  the  use  of 
heaters  between  Chicago  and  eastern  ..ir  /Lots  such  as  Kew  York  City.    A 1  thou- ,h 
temperature  re-:oras  are  incomplete ,  they  snow  that  t&e  :  -uit  in  curs  v.'' t.h 
four  heaters  attained  ~ood  ripening  to-nperaturos  t'.rou  hout  t  e  load  by  the 
tiTie  of  arrival  at  Jersey  City  and  ripenin,',  was  has  >;ueu  by  one  and  a  naif 
to  two  days . 

The  extent  to  which  ripening  mi  ht  be  expected  to  occur  as  t.  re  sult  of 
usinj  heaters  would  depend  upon  a  nu.uer  o.  factors  s  :ci.  as,  condition  o: 
fruit  at  ti.e  01  loading,  the  transit  point  at  which  heaters  v.'cro  ins  or lieu , 
tne  time  in  transit  anu  the  length  of  ti  .e  oc tveen  arrival  and  unloading • 
Further  tests  shouid  be  conUv'ted  to  suuple.ient  che  present  in  ^nation  be- 
foro  specific  rtco  _  endati ons  are  nade. 
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TABLE  1 

HEATER  INSPECTION  DAT \ 


lest  Code  No.     A  Thermostat  Setting    Highest  (OP-740)       Heater  Simple* 

Car  No.     P*E  7*7'3  Fans    on        Drains    Placement  2  each  end 


HEAD  END 

'imnected  at 

Date 

Tire 

OS* 

Thermo, 
'"en". 

(1) 

Burner 

Ooera- 

t  ions 

&*±+M».  0*4*.^.  fuel 
fuel        fuel  in  t 
added      heater  inwoectlon 

Dec . 

Huntington,  Ind. 

9 

2:  on  A 

16° 

Lit 

  Full   

Marlon,  Ohio 

Q 

7: 00  A 

12° 

Daxip. 

c losed 

 .         -  —   

Marion.  Ohio 

9 

Noon 

?7° 

&ka 

Clo  sed 

Kent,  Ohio 

9 

U:TCP 

bOu 

Closed 

VeadTille,  Pa. 

9 

8:  .TCP 

17- 

68- 

n 

  1/2  fall   

Borne 11.  N.  T. 

10 

?:OnA 

6y 

H 

  1/2  fall   

Hornell,  N.  1 , 

in 

8:50 

71B 

It 

1  bag  to  each 

Susquenenna,  Pa. 

10 

2:  OOP 

70* 

Pt.  JfirTls,  M.J. 

10 

6:  TCP 

75° 

N 

    Cut-off 

closed 

Jersey  Citv.  N.J. 

10 

12MN 

77J 

N 

TC  lb.   estimate  Heaters 

removed 

Jereer  Clt*.  N.  J 

11 

M:OOA 

MO" 

58w 

REAR  END 

Huntington,  Ind. 

9 

?:nnA 

16° 

38- 

Lit 

--—  Full   

varion,  Onlo 

Q 

7:  On  A 

12* 

Damp, 
closed 

Varlon,  Ohio 

9 

Noon 

Open 

rent,  Ohio 

9 

U;  TCP 

29" 

b6- 

Clo*ec 

KtadTllle,  Ph. 

9 

8:  TCP 

17- 

70- 

n 

  1/?  fun   

Hornell, 

10 

P:OOA 

3° 

fcU- 

it 

VU  bag 

Cornell,  N.  i. 

10 

J:  ^  A 

iy 

77° 

R 

VU  bag 

SQsnuenenna.  Pa. 

in 

?;oop 

7U- 

H 

Pt.  Jarvit 

iO 

b:  TCP 

/8W 

N 

      Cut-off 

cloned 

m 

12MH 

^8" 

80° 

■ 

     Heaters 

Jer»fT  Jit".  K.J. 

10 

9:0nA 

bO° 

renored 

(1)  Air  tenncracure  in  bunker  at  level  of  thermostat 


HEATS 


Table  2 

INS  BCTIOJ 


DATA 


Test  Code  No .  3 
Car  No.  F?2  n^o 


The  no  s  tat  Setting  60' 
Pans      on        jrai  n9 


atur  F  rtco 


Place  Tie  nt  2  each  pad 


InBnPctel  ftt 





1 

- 

-  

HEAD  £ND 

-  -  - 

Date 

ria» 

OST 

The  rmo . 

j  .r..er 

Dais . 

.<  jel 

Temp. 
(1) 

operat- 
ion 

fuel 
aided 

fuel  in 
neater 

consumed. 

Dec . 

-3 

Elii! 

43 

it  2.  *h 

buntlngton,  Ind. 

9 

2A 

lo* 

32° 

5.1  >l 



&rion,  Ohio 

9 

est 
7A 

12" 

U2e 

II  II 





fcrion,  Ohio 

9 

iioon 

H° 

H  II 



V 

— — -  — 

Ktftt,  Ohio 

9 

k:  30 

298 

U9° 

ll  ll 





veaaville,  Fa 

9 

6:}0 

17° 

so- 

II  II 

3-6  3-55 

1.5  1.55 



Howell,  N.  Y . 

10 

2A 

3° 

II  II 



KaiMll,  JN.Y. 

10 

8:30A  13° 

51* 

ll  ll 

Suique  henna ,     a . 

10 

2P 

5u« 

57° 

P  FB 



?ti  Jarvi9,  N.J. 

10 

6:30; 

_  out 
P  re -Lit 

F3  — 



Jir** y  Ci  ty ,  1. .  J. 

10 

12MU 

38° 

57° 

F  F 



1.5  1.25 

2.1  2.3    Heaters  r.xtir 

Jertey  City,  N.J. 

11 

9A 

guishe ] 

.-.waters  rer.io" 

Total  F 

ae L  aped 

3.6  3.85 

£5  #6 

*5  vo 

EAR  a<D 
*5  *6 

»5  rfo 

Huntington,  Ind. 

9 

2A 

16° 

32° 

fcrlon,  Ohio 

9 

est 
1* 

Id* 

Ur-.  0 

*rlon,  ^hio 

No  n 

27° 

kj' 

•at,  Ohio 

U:30 

20  0 
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